After three to four decades of substantial inlittle evidence of a trend, it is considered to crease, yields per acre of major U.S. crops aphave plateaued. The second objective is to pear to have tapered off. The average annual investigate whether a crop yield series, if rate of growth in crop yields' decreased trendless, is random or oscillatory and, if nonmarkedly from 2.7 percent for the 1950s to 1.8 stationary, whether cycles are present. An percent for the 1960s, and finally fell to 0.1 peroscillatory series is defined as a trendless cent for the first half of the 1970s [2] . Scienseries dominated by cycles; a random series is tists commissioned by the National Academy one lacking trend and cyclical elements. It is of Sciences to investigate agriculture producnot the authors' intention to quantitatively tion efficiency first discovered the problem [6] .
evaluate factors underlying the level and Concern about the situation was expressed in changes in the level of individual crop yields. the literature early this year by both a plant physiologist [11] and agricultural economists [1, 2] . If a crop yield series has reached and re-FIGURE 1. Thanks are due to T. C. ,ee of the University of Connecticut, C. I,. Huang of the Georgia Agriculture Experiment Station, the Journal Editor, and unknown reviewers for helpful comments on a previous draft.
'Computed from variable weights for individual crops produced each year. ' Fuller defines a stationary series as the residual portion of a series after the trend, cyclical, and seasonal components have been removed [3, p. 3871 4 Because the RESULTS Kendall tau method requires much less calculation than regression analysis and can be easily
The values of the Kendall tau (Table 1) for updated, it is used in this study. Another conthe yields of barley, corn, hay, peanuts, potasideration is that the sample of the study may toes, rice, soybeans, sugarbeets, sweet potabe too small to be analyzed by the regression toes, and wheat are significant at the .01 level. method.
Those of oats, rye, sorghum, and tobacco are The value of the Kendall tau coefficient significant at the .05 level; that of sugar cane is ranges between -1 and + 1. A series is consignificant at the . sugarbeets, and sweet potatoes had a signifiAlthough the yields of many crops have cant rising trend in recent years, the rate of begun to level off since the early 1960s, the growth has slowed considerably, and that of patterns of crop yield variation from year to sugar cane has become negative. year are not identical. Peanuts, potatoes, and sweet potatoes show a rising trend, with little
The next question to be investigated is downward fluctuation. The rest of the series whether a stationary crop yield series is with a significant trend, except for sugar cane, random or oscillatory, and whether a nonstashow a marked upward trend in the early 1960s tionary series contains cycles. The phaseand then taper off. Selection of 1960 as the length test as reported in Table 1 shows that starting point is somewhat arbitrary. Therethe value of the test statistic is significant, at fore, the trend significance test is conducted to the .05 level, for barley, peanuts, rice, and ascertain whether the series with a significant wheat. Because the trend test results reported trend are stationary after removal of one year in Table 2 indicate that the yields of barley, for five consecutive years. The results are rice, and wheat became stationary after 1964, reported in Table 2 . The tau values for eight the phase-length test is conducted for these crop yield series (barley, corn, oats, rice, rye, series. The values of the test statistic (Table 4 ) sorghum, tobacco, and wheat) become nonsigare significant for rice and wheat at the .1 and nificant. As a result, one can conclude that the .05 level, respectively. From the results of yields of the 19 crops studied, except those of cycle and trend significance tests reported in hay, peanuts, potatoes, soybeans, sugar cane, Table 1 , 2, and 4, one can conclude that (1) 
IMPLICATIONS
such as a marked reduction in the cost of fertilizer, which would make it profitable for U. S. average yields of 12 crops, including farmers to increase production investment. corn, cotton, rice, tobacco, and wheat, were staAn optimistic view of the problem is that tionary in recent years (rice and wheat being leveling in crop yields is, in part, a result of oscillatory and the rest random), an indication stricter agriculture pollution controls and/or of a yield plateau. This finding may imply that an increase in crude oil and natural gas prices. since the 1960s prevailing technology in pro-
The farm sector may still be in the resource reducing these crops has been adopted by allocation process resulting from pollution refarmers to the largest extent possible. If so, gulation and petroleum market disruptions. A weather and other nontechnological factors few years may pass before the situation bewill play an increasing role in the determinacomes clear. One reviewer pointed out that tion of the level and changes in the level of crop growing fixed costs in recent years (in particuyields. Two possible developments could prelar higher real estate and farm machinery vent continued plateauing. One is new technivalues) may have affected crop yields. In other cal breakthroughs such as high yield, pest-or words, because of increasing production costs drought-resistant varieties. The other is (both fixed and variable) producers are becomdramatic changes in the cost-price structure, ing more concerned about net return per dollar investment than increased yield.
